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D<ECFHGJI�K:L:MHN"OQP<PJPSRJTJU<UJVXWZY<[\KQNH]_^a`bNHcbNH]=d	eSEbfH]bI_[_g�]:[SNac=d�IS]:FHIS]hdC]:[HNS]J^jiHGaN_M=]
k<^Qg�Kl[\KSdAN<IHcbNHEbI�E_m�N_M=]on=cbNhKbEC[�c<pqkS]_ISE:[hcCrHNhK<s<d�cC[H^a`CFhcHs:]�k<^CgtKA[�KSdQNJI=c:N�KbEC[6u
nHEvs:E:FSG<I�KCLbMSNvKSd�sbp<cHK1g�]_^wKA[vNbMh]qY<[�KCNS]J^a`:N=cbNS]hdxrJ[=^<]_I�yhKCN=p_]"OQz{W
Y6u%`|u}DJEJ^S]|u
y_M�KSd�dCEJmJN_~hc:IH]�cQ[=^�^<E=sArbg�]C[HN=c:N�K:E:[acbIH]vs:E:[SN<IHE<p<p_]J^�]_�bF=E_I<N�dqcC[H^�g\c:GwE:[�p:G�ih]
IH]<pJ]<c=d:]_^oNHEqY�u/`Xu�D=KQN�K:�<]:[\dqcC[H^wcCF<FSIHECFHI�KbcbNS]q�H]bI:g�cC[h]C[HNq�=]hd_K:^<]:[HN�d�Kl[wN_Mh]
Y<[�KCNS]J^a`:N=cbNS]hd�u �Qm�GHE:r�MhcbfS]�cC[SGa�brh]=dQNhKbE:[\d�~�KQN_MaIS]hd3Fh]=sQN�NHEoNbM\K<d
sbEC[tdAN<I=cSKA[SNvsbEC[HNHcHsCNoN_Mh]�eS`b�SDwsb]C[HNH]bIa]J�:FhEbI<Nvc_^Qg�Kl[\KSdAN<IHcbNHEbI�W
� ybMhEAg\c=d�u���u��=]HKSdQ�S�:[hc=d:c|u�L<E_fS�|u
y_M�KSd�FSIHEJ^:r\sQNvsbEC[HNHcHKA[\d�d:E_mJN_~hcbIS]omJISEQgvNbMh]��3[HNH]_LJIHcbNH]_^�yS]hdQNvcQ[=^w�QFh]_IHcbNhKbE:[\d
`bG�dQNS]Qg��1�Qy=�J`h��W�cvdbc:NH]SpJpHKQNH]oL_IHE:rJ[=^�^ScbNHcwdQG�dQNH]Ag�^S]bfH]<pJE:F=]J^ac:N�N_M=]�eSEJ^J^Hc:IS^
`CFhcHs:]��=pSK:LbMSNaD<]C[HNS]_I"KA[ve_IH]J]:[<i=]Sp:N��<��u `_]<] � MSN<NbF6�/�J�HKQNHEhd�u�LhdCmhs�u�[hc=dbcXu�L<E_fS�<�
E_Iw]<RAg�cHK_p � KCNSEhdC�=KCNSEhd�u�L�dQmhs�u�[�cHdbcXu�LSEbf=�xm<E_Ivcb^<^hKQN�K:E:[�cJp�Kl[=mSEbI:g�cbN�K:E:[�u
� ECrog\c:Gortd:]oNbM\K<d�d:E_mJNJ~=cbIS]omSEbIvcC[HGoFJrHIbFhEhdC]�FHISE_fhK:^S]_^�GSE:r"c_L_IH]J]�NHE�N_M=]
mSE<p<p_Eb~�Kl[=LqNH]_ICg d�cQ[=^�sbEC[=^=KCN�K:E:[\d��
O¡u+�H]J^=KSdQNJI�Kli<rHNhKbEC[td�EJm"d:ECrHIhsb]ws:EJ^S]	gSrtdAN�IH]bN=cHKl[aN_M=]acCi=E_fH]vs:E:FSG<I�KCLbMSN
[=E_NhK<sb]�cC[=^�NbM\K<d�pHKSdANaEJm"s:E:[=^=KCNhKbE:[\d�u

T|u+�H]J^=KSdQNJI�Kli<rHNhKbEC[td�KA[�i\Kl[�c:I<G�m<E_I:g�gSrtdAN�IH]CFHIHE_^br�sb]�NbMh]acCi=E_fS]wsbECFHG<IhK:L:MHN
[=E_NhK<sb]�cC[=^�NbM\K<d�pHKSdANaEJm"s:E:[=^=KCNhKbE:[\d�Kl[wN_Mh]�^<E=slr_g�]C[HNHcbN�K:E:[acC[H^H�JEbI
EbN_M=]_Iqg\c:NH]bI�K_cJp=d�FHIHEbf�KC^S]J^�~�KQN_MwN_M=]�^hK<dQN<IhKAiJrHN�K:E:[�u

¢�u�kSp<p�cb^JfH]bI<NhKSdJKl[=L�g\cbNS]_IhK_c<pHd£g�]:[HNhKbEC[\KA[HLom<]ScbNbrHIS]hd�EbIortd:]�E_m�N_M�KSd
dCEJm_NJ~hc:IH]jgSrtdAN�^hK<dlF�pJcbG�NbMh]�m<ESp<p_Eb~�KA[=L�cHsA¤J[hE:~hp_]J^<L<]Qg�]:[HN¥�

y_M�KSd�FSIHEJ^:r\sQNvsbEC[HNHcHKA[\d�d:E_mJN_~hcbIS]omJISEQgvNbMh]��3[HNH]_LJIHcbNH]_^�yS]hdQNvcQ[=^w�QFh]_IHcbNhKbE:[\d
`bG�dQNS]Qg��1�Qy=�J`h��W�cvdbc:NH]SpJpHKQNH]oL_IHE:rJ[=^�^ScbNHcwdQG�dQNH]Ag�^S]bfH]<pJE:F=]J^ac:N�N_M=]�eSEJ^J^Hc:IS^
`CFhcHs:]��=pSK:LbMSNaD<]C[HNS]_I"KA[ve_IH]J]:[<i=]Sp:N��<��u
y_M�KSd�dCEJmJN_~hc:IH]aK<d�FHISE_f�KC^S]_^�¦<¦§c=d�KSd ¨<¨�~�KCNbMhE:rSNwcC[SG�~hc:I<I=cQ[HNJG�EJmvcQ[HG�¤�Kl[=^XW
]=KQN_M=]_Ia]_�bFHIS]hdJd¡W�K1gHF�pSKb]_^|W}EbI©dQNHcbN_rSNHEbI<G�W�KA[�s_pCrH^hKl[=L|WZi<rSNo[hE_NvpSK3gtKCNH]_^oNHE{W
cC[SG�~hc:I<I=cQ[HNJGoN_MhcbN�NbMh]�d:E_mJN_~hcbIS]q~�Kbp<pas:E:[HmSE_ICgvNHE�d3Fh]Hs<K:m=K<sbcbN�K:E:[¥W}cQ[HG
K3gSF�pSKb]J^q~hcbIJI=cQ[HN�K:]hdjEJm�g�]bI�slM�cC[SN=cQi\K_pSKCNJG�WªmhKQN_[h]=d<d	m<E_IvcqF�c:I<NhK<sArhp<c:I
F<rSI_F=Ehd:]{W�cC[H^�mJIS]<]_^SEQgvmJIHEAg«KA[HmJI�Kl[=L<]Qg�]C[HN�cC[H^wcC[HG�~=cbIJI=cC[SN<G�NbM�c:N�N_M=]
^SEHsArbg�]:[SN=c:N�KbEC[o~�K_pJpwsbE:[HmSEbI:gvNSEoN_Mh]HKCI�FSIHE_LJI=clg"E_I�~�K_pJp�ih]�]_IJIHEbI�mJIS]<]�u
�l[�[=E�]_fS]:[HN©d3M�cJp<pqn<kH`_k�i=]apHKbcCi�p_]omSEbIvcC[SGa^HcAg�c_L<]hd¡W�KA[�s_pCrH^hKl[=L|WZi<rSNo[hE_N
pHK1g�KQNH]J^�NHEXW¬^=KCIS]=sCN|W�KA[H^hKQIH]=sQN�W8dlFh]Hs<Kbc<poEbI"sbE:[\d:]_�brh]C[HNhK_c<p	^Hclg\cbLS]hd W
cbIhKSd_KA[=L�E:rHNwE_m|W}IS]hdlrhpbNhKA[=L�mJISEQg6W}E_I"KA[©cQ[HG�~hc:G�sbEC[<[=]=sCNS]J^�~�KCNbMaN_M�KSd
d:E_mJN_~hcbIS]XWª~JMh]bN_M=]_IaEbIo[hE_Noihc=dC]J^�r<F=E:[�~=cbIJI=cC[SN<G|W8sbEC[HNJI=cHsQN�W�NSE_IJN�W¬EbI
E_NbMh]bIJ~�K<d:]{W+~JM=]_NbMh]_I�E_Io[hEbN"KA[=­:rHIJGo~hcHd�dlr\dQN=cSKA[=]J^�iSGoFh]bI�d:EC[td�EbIoFHISE:Fh]bI<NJG
E_IwEbN_M=]_IJ~�KSdC]XW¬cQ[=^o~_Mh]_NbMh]bIaE_Io[=E_NvpJE=d<dj~=c=d�dlr\dQNHcHKA[=]J^�mJIHEAg"E_I�c:IHEhdC]�E:rSN
EJm�NbMh]oIS]hdlrhpbN�d�EJmXW�E_IortdC]�EJmXW}N_Mh]HKCI"dCEJm_NJ~hc:IH]�EbI©d:]bI<f�KJsb]=d®FHISE_fhK:^S]_^
Mh]bIH]Cr<[=^<]_I¥u
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°²B/µb, B/.10¸º/.�B � B%ÔS¼\µ:0§B � .�· � ·Hµb,/B � .�¼ � ¼\µ:0§B � .�µ � µ10t,/.1B � .�½ � ½¾µbºZº!7:9=³ � .�´ � Ûh>². � .�Ó � °¹9JB �
RbN � NS�:FhE_IJN=�qyJI=cQ[tdlF=E_IJN�E_fS]_I�~_M\K<slMaNHE�L<]_Na^ScbN=cX��¦�rH^bF¥¨
¦ÇsbpHK:]:[HN32bNhsAF�¨JW�¦Çd:]bI<fH]bI42:N�sAF¥¨<Wq¦/m=K_pJ]{¨Huâ�=]_mHcCrhpbN�d
NHE�¦Ðs_pSKb]:[SN42:N�sAF¥¨8KCmwc � MhE=dQNH�aKSdqLhKQfH]C[�W�NSE
¦/m=K_p_]X¨�KCmwc � mhKbpJ]S��KSd�LhKQfH]C[�W¬]<p=d:]oNSE�¦¾dC]_I<fS]_I32bN�slF�¨Su
RCM � MhE=dQN=�65=EhdAN�NHE�~_M\K<slMaNHE�s:E:[<[=]=sQN�mSEbIa^Hc:N=c�r<[H^S]bI�N_M=]
s_pSKb]C[HN42:N�slF�N<IHcC[\dlFhEbI<N|W¬cC[H^�N_M=]qMhEhdAN�mJISEQgv~_M\K<slM
NHEacSs<s:]:FHN�^HcbNHc�r<[H^S]_IoN_Mh]qrH^bFwNJI=cC[\dlF=E_I<Nç�¸^<]JmHcQr�p:N�d
NHEacQ[HGoM=EhdQN���u Y<[H^S]_Iqr=^bF¥W£s_pJc=d<dx�«�A�vc_^J^JIH]=d<dC]hd
s_cQrtdC]�N_M=]qFHIHE_LJIHcAgvNSE�­<E=Kl[wN_M=]�LhKCfS]:[�gSr�p:N�K<sbc=dAN
LJISE:rJF6uâ�=]J�:r\KQIH]J^�mSEbI"s_pHK:]:[SN42bNhsAF�N<I=cQ[td3FhE_IJN
RCF � FhEbI<N=���HE_IJN�NHE�~_M\K<slMaNHE�s:E:[<[=]=sQN�mSEbIa^Hc:N=c�r<[H^S]bI�N_M=]
s_pSKb]C[HN42:N�slF�N<IHcC[\dlFhEbI<N|W}E_I�NbMh]qF=E_I<NwEC[a~JM�K<sAM�NHE
pHK<dQNS]:[�rJ[=^S]bI�N_M=]�d:]bI<fH]bI42:N�sAF�N<IHcC[td3FhEbI<N�W�E_IaN_M=]
FhEbI<NwEC[a~JM\KJsAMaNSEoIH]<c_^�r<[H^S]bI�N_M=]qr=^bFwNJI=cQ[tdlF=E_IJN�u
�=]_�br�KCIH]_^�mSEbI�s_pSKb]C[HN42:N�slF�N<IHcC[\dlFhEbI<N�d�uâ�HEbIwE_N_M=]_I
N<IHcC[\dlFhEbI<N�d¡W�^<]JmScCr�p:N�dxNHE�Uo~JM�K<sAM"s_cCr\d:]=djN_M=]
dQG�dQNS]QgvNSE�d:]Sp_]=sQN�N_M=]qFhE_IJN�u
RJE � EJmJm�d:]bN=���bm<mhd:]_NvKA[HNSE�F�cSsQ¤H]_N�NHE�dAN=c:I<Na]_�JN<IHcHsQN�KA[HLo^ScbN=cXu+y_M=]apJ]C[=LJNbM

E_m�N_Mh]�^ScbNHcaKSd�NHEoNbMh]�]C[=^aEJm�NbMh]qFhcHsQ¤H]_NwcQ[=^�sbcC[wN_MJrtdxi=]
fHcbI�KbcCihpJ]aKl["pJ]C[=LJNbM6u

R_� � N<GbFh]S�	�=]Jm=KA[=]hdjNbMh]�^Hc:N=c:N<G_F=]�F�cSsQ¤H]_N"dAN<I�Kl[=L �Ð`�O	EbIv`<T�O_��u
RHs � sbEAg<g\cQ[=^S��D<EAg<g�cC[=^vdQN<IhKA[HLoNHE�FHIS]Jm=K:�oNSE�E:Fh]bI=c:NHE_I�N<GbFh]=Kl[td
ih]_mSEbIH]vdC]:[=^=KA[HLvKCN�NSEa`by=�87�u��Qm � sbEAg<g�cC[=^S��K<d ë n=�:y�9_�<� ë

NbMh]:[o[hE��JNS]_ICgv~�KA[H^SE:~"KSd�sQIH]Sc:NH]_^¥u+ybM\KSd�IH]J�:r\KQIH]hd ë R_m ë
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ECFHN�K:E:[aNSEqih]�dC]SpJ]HsCNS]J^�EbN_Mh]bIJ~�KSd:]ocC[�]bI<IHEbIaE=sJsArSI�d�cC[H^
NbMh]qFHISEJL_I=cAgaNH]bI:g�Kl[�c:NH]hd�u

R_m � mhKbpJ]S��y_Mh]q[hcAg�]�EJmwcomhKbpJ]�~<I�KCNS]�E:rSN_FJrHN�u �CmaEAg�KQN<NH]_^|W¬ECrHNbF<rHN
EC[�pbG�LSE<]=d	NHEoNbMh]��JNS]_ICgw~�Kl[=^SE:~�u

Rbf � KA[SN=��`J]bN�fH]bI_i=EhdJKQN<Gwp_]_fS]Sp � KA[HNH��mSEbIa^S]Ci<r=LJLhKl[=L¥u
�=]_mHcQr�pbN�djNHE�U|u
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,/B§7C0§B6,¸½¾B/.10¸º}ÃØµ:¼\.10¸7CB§°²µb9t»�,/B§7CB§°²µb9t»=ÓS°²0§B§;h7:> ½¸·h7:9=9H.3>Å»=7C¼=¼�°¹³t»Sµ10\,§.1B1»hB�Ü<¼\.:»H¼=0§.1ÛHÔ�Ï
E:F=]_IHcbN�K:E:[ LØih]JL=KA[¥W}]:[H^�MXW ë ih]_LhKl[ ë ECFh]:[vc�[=]b~w�_NH]_ICg«d:]=d<d_KbE:[¥W

ë ]C[=^ ë sbpJE=d:]hd�c�I_r<[J[\Kl[=L��_NH]_ICg«d:]=d<d_KbE:[�u �Qmwc�ih]_LhKA[
KSdjrtdC]J^acQ[=^wcQ[�]J�hK<dQNhKA[=Lo�JNH]bI:g"E_m�N_M=]�dbcAg�]qF�c:I=cAg�]_NS]_I�d
KSdadQNhK_pJpqI_rJ[<[\Kl[=LoNbMh]C[aN_MhcbN�~�Kl[=^<Eb~"K<d�iHIHECr=L:MHN�NSEoN_Mh]
mSEbIH]JL_IHECr<[=^�cC[H^�N_M\K<d�FHISE=s�]J�=KCN�d�u

dQNHcbNhKbE:[ L�N_Mh]o]:[HNJI<Go[hcAg�]aKA[×¦ÇsQN<IHp=d:ECrHIhsb]�u�^Hc:N�¨!rtd:]_^�mSEbI
N_M=]acHs:�:r\KQIH]�E_m�NH]Sp_]Qg�]_N<IJGNM�u

f�KQI<Nbr�c<pO2HslM�cC[J[h]<pPL�U u<u}zOMXW}N_M=]�QHDq[<rbgHi=]_I�NbMh]oIH]bN_rSI_[ dAN<I�Kl[=LhdosbEAg�]hdj^SEb~_[�W
g�E=dQNvpHKA¤=]<pbG�fhsbU�u

cCFJF\KC^ L�U u<uSRSUJPNTUM|W�NbMh]qF�cSsQ¤H]_N�[Jr_gHi=]_I�IS]_NbrHI_[©dQN<IhKA[HL�dos:EQg�]�^<Eb~_[6u
EJmJm�dC]_N LØ[<r_gSih]bINM|W+N_M=]�EJm<mhd:]bN�mJISEQg�N_M=]�ih]HKA[J[\KA[HL�EJm�NbMh]qFhcHsQ¤H]_No~_Mh]bIH]oN_M=]

IH]bN_rHIb[ dQNJI�Kl[=L"dQNHcbIJN�d�uZy_M=]apJ]:[HLJNbMvEJm�N_M=]o^Hc:N=cwK<d	NHEoN_M=]
]:[H^aEJm�N_M=]qF�cSsQ¤=]bNwcC[H^�s_cQ[wN_M<r\d�ih]ofHcbI�KbcCihpJ]wKl["pJ]:[HLJNbM6u

N<GbFh] L�`�O�W¬`<T�OFM|W8`hOodQN<IhKA[HL�dqc:IH]oIH]Hsb]HKCfH]_^wKl[wN_Mh]q[hcbNbrHI=cJpoE_I<^S]bI�W
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